INTRODUCTION AND SUMMARY
F-Canyon continues to obtain good chloride removal from-Rocky Flats Alloy solution during head end treatment. One single batch of solution from the thirteenth alloy campaign, dissolved earlier this month, has been successfully processed. This was the first campaign to combine Rocky Flats Scrub Alloy (RFSA) with Rocky Flats Anode Heel Alloy (RFAHA) in the same dissolution solution (TA-2-1183). Following dissolution in Tank 6.4D, chloride was precipitated with mercurous ion added as the nitrate. The precipitate, HgZC12, was concurrently removed with the gelatin floc via centrifugation.
For this batch, a set of duplicate samples was initially obtained from Tank 11.2. However, due to repeated acid and density measurements by Laboratories, the volume of sample remaining was insufficient to permit chloride analysis. Samples of the same solution, now transferred to Tank 13.3, were analyzed. During the transfer, a 2% dilution occurred, but this error is not significant due to the larger error in the chloride analysis.
For the single batch of RFSA-RFAHA material processed from the thirteenth campaign, the head end product contained 52 ppm (pg/mL) chloride, a DF of 22. Relative standard deviation of the measurement was +6 ppm (n = 4 ) for a precision of ?12%. between these two samples were in good ag 3ement. S o , the samples were considered to be representative of the tank's contents. Duplicate 1-mL aliquots from each sample were analyzed for chloride. Each of the sample vials measured about 30 mrad/hr (25 mr/hr) at 5 cm directly over the capped sample vial. Such a low level is a direct benefit of canyon flushing operations to reduce the very high residual activity from Purex operation. The lowered radiation levels are a necessity due to analytical operations requiring hands-on manipulations.
Samples were clear in appearance and light tannish-brown in color.
No solids were noted in the samples from Tank 13.3. However, in the initial samples from Tank 11.2, a small quantity of white solids was noted in the bottom of each vial. The solids appeared to be mercurous chloride.
Analvsis of Chloride
The procedure1 employed to determine the low values of chloride in the high alpha solutions from Tank 13.3 was also used for all previous RFSA campaigns, except the first. A visual turbidity comparison was used for that campaign since our improved method had not been developed.
The newer analytical technique employs an instrumental measurement of turbidity formed when silver ion reacts with residual chloride in the sample aliquots. Sample pretreatment negated interferences by other solution components, principally Al+3 and Hg+2. latter, in solution, forms a very strong covalent bond with chloride. This compound ionizes only to a very small extent and, without pretreatment, can be the cause of low chloride results from usual analytical procedures.
The
Standards, prepared in a radioactively cold matrix closely simulating that of the RFSA solution and containing known quantities of chloride, were concurrently analyzed in 1ike.manner to provide a working curve of turbidity versus total chloride in solution.
Results
Individual values obtained for the chloride content of duplicate 1-mL aliquots taken from each Tank 13.3 sample solution are shown in Table 1 . A l s o given is the average of the four results, reported as the analysis value, and the relative standard deviation for * the average. Previous work2 by R. S. Ondrejcin at SRL indicated that in order to protect downstream canyon equipment form chloride attack, the chloride content of RFSA solutions should be less than 100 ppm. This batch from the 13th campaign meets that criterion.
Based on Laboratories' value of 1150 ppm (0.0325M) chloride in the material prior to head end treatment, a C 1 -DF of 22 was obtained. Table 2 summarizes the chloride content of the solutions, before and after head end treatment, for those RFSA campaigns f o r which the turbidimetric technique was used to determine chloride following head end treatment. Pairs of numbers represent different batches of the same campaign processed through head end.
